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Integrated Longitudinal Employee-Employer Data for the United States
by John M. Abowd, John Haltiwaegand Julia Lane

The developrant of a deabase infrastructe that capties the corplex interations
anong housholds and businesses at thenm level and characterizes the dynamof the
modern ecoony is critical for the ecial scieres. The creation of such an infrastructure has
posed a gor challengeo national statistidanstitutes. $nce nost institutes cltect, store and
dissenmnate data on the engmef econont growth—businessemnd households—in twin data
silos, poposals to inte@ite the two face technical, onetary, legh and wlicy obstacles that go
far beyond the norrof data cllection activties. Recent efforts at theongitudirel Employer-
Household Dynanics (LEHD) Progranat the U.S. Gasus Bureau have finallyame this critical
data infrastructure achievable and accessible.

The potentihuses of logitudina integratedenployer-enployee data are far-relaing. A
partial list includes: th effect of technological and strucal change on earnings, ployment
and productivity; the analysis of them-specificcontribution to pay; theffect of firm wage
setting and turnover policies onopluctivity; the inpactof firm policies on different groups of
workers €.g, welfare recipients); thdfect of firm expansion, exit and relocation decisions on
neighborhod denographic corposition, tle anaysis of worker commting patterns and
mobility; ard a full accainting of thereturrs to firms and wokers of inveiments in enterprise
training, research and developm. These datare also essential for unraveling soof the
striking findings in the industriarganization and productivity litatures regarding the nature of
business dynaits and the sources ofeno and aggregate productivity growth.

Fields otler than indurial organzation andabor econones will be smilarly erriched.

For exanple, environnentalists can exame theimpact of different firng' pollution levels on



worker and firmoutcones. Health specialistsan exarme, with large saples and without
expensive clinical studies, tledfects of earnings, goloyment history, firm personnel practices,
and health enefit avalability on death rates. Demographers can emawhether workers from
different countries sort into firmthat havénired their countryren, what kinds of firrs anploy
immigrants, the dynairos of mmigrant nobility across firng, and a hostfather issues. Finally,
the burgeoning availability of integrated gloyer-enployee data fronradvanced econaes
(many European countries as well as New @ed) as well as delaping and transition
econones .g.,Colombia and Slaenia) will pemit, for the frst time, detailed iterrationd
conparisons of the dynaim interrelationshipeamong firns and workers—thus extending the
reseach posibilities to internéond as well as ationd scientists.

In this paper we describe the new databasastructure and the current status of
research. We also summarize theposed accegprotocds. We close with a desctipn of our
future agend
The Structure of the LEHD Program Data

The LEHD database infrastructure is qiex. Figure 1 provides a visual surarg. The
core irtegration recals are state Umployment Insurance wage reats (which are escribed in
detail elsewhere). The integration of theibhass and deographic data by eans of these
records takes place uedstrict onfidentiality protection primcols! The Ul records,rbm 22
partner states representing about 60% of ehfployment, are reports filed by groyers every
guarter for each individual in covered gloyment. Using tlese records LEHD creates a
database that provides longitudinal imfation on workers, firns, and the @ich between the
two. Coverage is approxaely 96% of privag non-farmwage and salary grtoyment; the

coverage of agricultural andderal governrent enployment is less comprehensive. Self-



enmployed individuals and indepenatecontractors are also not covere@yial Stevens, 2002).
Although the identifiers in the adnistrative record are subject to saror, researchers have
invested susiantial resarces in editing the idéifiers and raking theminterndly consisten
(Abowd and Lars Vilhuber, forthcang). Thispermits the usef edited iéntifiers as the
primary linking protocol across all of theraws shown in Figure 1. The secondary linking
protocol is probabilistic reconshatching. The tertiary linking protol is based on combinations
of indentifiers, geocodeand other entity charactstics. The researcher then chooses the lev
of aggregation and the appropedinked entitis (Abowd, Haltiwanger, Ron Jaim Lane, Paul
Lengernann, Kristin McCue, Kevin McKiney, and Kristin Sandusky, forthcomg).

Basic demgraphic infornation (date of bitt, place of birth, sex, and a crudeasure of
race and etticity) is integrated via the persoreidtifier link for alnost dl workers in the data—
the non-natch rate is about 4%. Other degraphicsurvey data are integrated if their use is
permtted urder Title 13 ofthe U.S. Code. The CamsBusiess Register is the core intetjoa
file for business data using the federalgogerIdentification Nunber is as the priary linking
entity. Other econoio censuses and surveys are afgegrated (again itheir use is grmitted
under Title 13 of U.S.C). Residésitand establishent addresseare geocoded to the rooftop.

The sheer volumof daf, while posing substaial conputing challenges, is also a source
of much of the analgcal usefulnessThe LEHD Progranmaintains uniwerse fles for the
integation lecord, indvidual chaacterisics, and enployer characteristicfkesearchersan
accurately change analy frames flom housdolds/indviduals to jobs tenploying entities
without adusting or re-veight the analysis sgiie because of differeial linking prokabilities.
The LEHD nfrastructure universe is updated gedy. Currently, abau80 million individual

records, 5 ntlion business recor] and all of their associatadge record are proessd every



guarter, which provides an unparalleled levaj@bgraphic and industridetail. For additional
technical information, see httgf/lehd.dsd.census.gov followirige link to “Docunentation.”
Current Status of Research and Data Develapent

The research prograaperates under a nier of policy and financial constraints. llA
work that is undertaken using @is Bureau dataust have, as its predonant purpose, the
improvement of econont and derographic cesuses, surveys aiter-censal population
estimates. In addition, under the tesrof theMemoranda of Understaray with the states,
reseach that is not speifically idertified inthe MOU nust also be approved by the state
custodians. Finally, the very refalancial exigencies of the pragnhave neant that any applied
research piect nust al® contribute at least 50% to tlkevelopnent of the database
infrastrwcture. These castraints, combined ith the conparative advatage of the Prigipal
Investigators, have @ant that the focus of thesearch undertaken so feave been oriented
towards the analysis ofioro data and econammodeling.

i) QuarterlyWorkforce Indicators.The flagship research product of the progiarthe
Quarterly Workforce Inatatas (a sbset of whit is onlire & http://lehd.dsd.census.gov). These
29 indicators provide inforation on erployment, job creation andestruction, accessions (hires
and recalls), separatiofexits and layoffs) at the countygtro and Workforce Investrnant Area,
by eight age and two sex categorisd by detailed industry, fatl quarters for which data are
available for each partner state. Thethnnds ae based on Steven Davis, Haltiwanger and Scott
Schuh, 1996, and Son Burgess, Lane and Stevens, 2000.

The new indicators can be used in a varidtgirenas. They highlight the dyneam of
the U.S. econogr-an illustrative example afhich is provided in Table 1. The table

denonstrates features dfe local labor rarket that cannot be learndém other statistical



sources. For the illustrated period in this patar state the employent picture was quite
negative. But the poor dook varied narkedly across age gups—the 19-21 year olds lost about
0.7% of jobs; the 35-44 yeardsl lost 0.9%, and the oldesbgp lost over 2%Although jobs
were lost on net, thereere stll job creations. Tis creation ratearied damatically across ag
groups again: 18% of jobs for 19-21 year-oldsensewly created copared with about 5% for
the older cohort. Hiring comtued even during the slowdownegonomic activity—over 43% of
the youngest cohort, 12% of 35-4day-olds, and 7% of 55-64 yedds were in new jobs in the
next year.

The Quarterly Wirkforce Indicators can alselnsed as local laborarket controls in
regression analysis; tdentify long termtrends; to prowde local context in perforance
evaludions, and a hostfmther applicatios Additional indicators will bedeveloped sithe
programexpands. Measures of individual eagsrdynancs across consecutive quarters are
already in tle internal sgtembut have not been released. badors of cross-state flaxand
inter-industry mobility are in dexlopment.

i) Human capital/productivityEconormists have long recogred that standardeasures
of workforce quality—typically years of edation and experience—and firm characteristics—
typicdly industry and frm size—&ll woefully short of measuring the heterogeneity of workers
and firms. A mgjor research focus of the LEHDdgramhas been to caltate the huran capital
embodied in each ingidual in the dtaset asvell as tte firm pay prenum (Abowd, Francis
Kramarz and David N. Margolis, 1999; AbawLengernann and McKinney, 2002). Thearket
value of the portable part of an individual'slsiind has two comonents: a person effect, which
does not vary over tigp and a component based olabor narket experience. The firreffect,

which also does not vary over &#and is eimated similtaneously with the other effects,



captures the average prieim or discount that a given firrpays its workers, controlling for the
other efects The decomposition tistenables reearches to quantify the impact ofirm quality
(histarical and currem) on worker atcomes aswell as the impact of workforce quality and
turnover on firmoutcomes. It is worth ephmasizing how powerful these neweasures are.
Traditional sirveys of workers that gasure th “kitchen sirk” of denographic chareteristics—
such as education, occupation, age, sexitah staus and even include serfirm characteristics
such as firm size and indugtare typically able to accotifor roughly 30% of earnings
variation. Analysis incluing the® rew measure®f worker and firmqudity account for closer
to 90% of earnings variation.

iii) Detailed industry studies/Sloa@ne of the rgjor results to comout of the analysis
of micro-data on businesses has been the em@within-industry heterogeneity in the ways in
which firms organize theselves and produce theutpu. The integated estdishment univese
maintained by LEHD in this new dabase infastructure pemits the in-e&pth exarmation of
very narrowly defined industries using betmpirical and case studgpproaches. A project
funded by the Alfred P. Sloan foundation dwnes tte rich industry levelxpertise of five Sloan
Industry Centers—software, retail food, fisantrucking and seiltonductors—with the new
measures of workforce quality and workforce turnoatethe firmlevel to exarme the effect of
how firms choose their workforce on econiorgrowth, productivity and earnings outcem

iv) Transpotation. Although nost econorsts think of the rarket as being the ost
interesting apect ofthe inteaction etween wakers and firns, an mportart conponent of the
LEHD Progranmdata is the abilityo incorporate the spatial asgis of the interaction. Because
the data hawinformation on both th place of work and place of residence of workers—and how

these change over tevthe value of the daiafrastructure for researchers in transportation,



econonic developnent and regional planning is wirpassed. Initial research, in cooperation
with the states of Florida, IHbis and Minnesota and the Buredulransportation Statistics, has
enabled the production of a varietyrefeasable statisticblock level originto destination flows
of employee nurbers from household to place efployment; information on the characteristics
of workers by block redence (the umber of workers liing on each block; therppartion of
workers earning low, mediunor high annual wges and man annual ages) and infanation
on the characteristics of businesses by bloaafmquarterly pay per worker and the industry
classfication of firms operating on each block

v) Low Wage Work and Welfare Recipiefitise conbination ofskill-biased
technological change and the refoofwelfarelaws have resulted imcreasing policy concern
about the employemt and earningsutcones of low-wage workers and welfare recipients. The
LEHD data can contribute substantially becahey pernit the study of the longitudinal paths
taken by workers and the direceasurerant of the separate contributions ofrfsr and workers
to the oticomes of affected workerd.he inpactof the enployer on the ability of workers to
transition out of low-wage work was docamedin a substantial recent project funded by the
Rockefeller and Sage Foundations. (See HartgétplLane and Vilhuber, forthcang and
Fredrik Andersson, Holzer, and Lane, forthdagn)

vi) Aging.The aging of the workforce ra&is an extense/rarge of political, econoig,
and social issues for the nation. The LEHD dattdress these questions: what types ofsfir
enploy older workers; how does the likelihoodenfiploying older workers vary by industry and
firm characteriscs; what is tl persistece and heterogeneity in eioyers’ workforce
conposition; how heterogeneous are firimtheir adjustrent of workfore conposition—who

is hiring and firing older workergjow are the earnings outcesmofolder workers rated to firm



characteristics; and how does the changingreaifithe firmaffectolder workers. New
information about the turnover and earnings ofkees in industries thatater to the elderly,
such as the nursing home industry has been produced.
Next Steps

i) The evolution of industrieend the changing nature of firrA.confluence of rany
factors has changed the nature of the-filra novenent towards tke serice sector, ta
ubiquitous use of coputers, and the Internet the workplace—have transfoed both the way
businesses do business and the way workersattetith cavorkers, supliers and catonrers.
These changg increamgly imply that the ky inputinto the actiity of a busness is the skill and
knowledge of its workforce. Re-thinking the theortlod firmleads to new insights into critical
guestions. What constitutes a businas4fy are bumesses organized indlway tlat they are?
What constitutes the value created by a busiaetaty? Although trese issues appear abstract,
they profoundly inpact the way we collechd process data on businesses and workers.
Moreover, br many busnesses (espedtly in the service sgor), the ansvers to virtwlly all of
these questions require integrating fiumd worker characteristics and out@sm

i) Heterogeneous agent macroeomics (measurement and analysi$)e developrant
of the LEHD data offers an unprecedentedightid build aggregate statistics framicro
(household and firjnto macro in an integratednd consistent fasti. The current practice,
which integrates data from deste sources at the industrygimnal or national level, rases
much of the churning of workers afitms thatrecent emirical gudies fiow are inportart for
understanding aggregate fluctuations. These retedies suggest that a key factor deteimg
the success of an economy is how well itsk@t structures and institutions handle this constant

churn in the face of both fricthis andimperfections. This heterogeneity in out@smaises



questions about the aityl of workers to insure againstiosyncratic consumption risk, and
related governent interventions in the anketplace. Until tie developrant of integrated
enmployer-employee data it has been very diftita study the coplex interactions involving
the tradeoffs between econanefficiency and isurance.

i) The Virtual ResealcData Center RDC). It goes without sayinthat these data are
extrenely sensitive in ndure. Extraodinary pecaitions hae been takenuting their
construction. The LEHD Programorks on speclgpurpose dedicated cquaters with their own
security plan and acceprotocds. All Privacy Ad identifiers are remwved fromthe files before
they ae intgyrated a speial individual identifier has been adopted for internal Census use. Only
authorized researchers working from authori@etisus-controlled areas have worked with the
LEHD micro data. However, a @or effort to makehe data available to extaelrresearchers
began in January, 2004. Important enharer@mtothe Census Busines®gitster in the fom of
establishrent-level data on workforce cqrostion, turnover, and earnings have beestien
available to Census RDC researchers for apardutle 13 projects via the standard Census
review process, which isanaged bythe Center for Econoits Studies at
http://www.ces.census.gov.

While there has been tremdous pogress interms of nicro data developent and
substantilly increased &cess to the mro datan the U.S. stattgcal community via the RDC
network, thee ae still many limitations. There ee only eigh RDCs (including CES in
Washington). The steps required to obtain ss@e non-trivial in termof time and resources
for both the researcher and the Census Buiayond the obvious cost of traveling to an RDC,
there are rany other barriers taccess, not least of which isthteep learning curve associated

with understanding the cqaiex data infrastructure.



Reaping the full benefits dhe enormous invesent in the ddabase imagructure
requires that reseeches at nany different acaednmic institutions froma wide varietyof
disciplines collaborate on basic research, lifarimation from a variety of sources, disseate
their resits and replicate each @is reseath. This cannd occur withou the sinultaneous
developnent ofa protool to enake such actiities to occu. We are devioping a nulti-layered
access mtocol tha builds on recetdata infratructure dvelopnments andhe acess modalities
as they crrently exst. Key conponents ofthis multi-layered accessrptocol are the
developnent of inference-valid public use synthetitcro data, acceso richer sythetic micro
data at avirtual RDC, and, in turn, limed acces$o thegold standardmicro data in the
Census/NSF RDC network.

Conclusion

We began this paper by arguing that theetigoment oflongitudirally integraed
enmployer-employee data was critical t@my socialscierce reseacheas. The initial eseach
represents but the beginning of a very bragenda—not sipty for the LEHD Program but for
the wider research community.efope that the general data int&tpn approach that we have
painstakingly developed can be used amyndiver® research areasctuas health services and
geographic infamation gstens. There are amy ste to be taken. Perhaps thesnimportant is
to make the integated dita nore acessible to th resarch @mmunity. We think that the
creation of thevirtual RDC that will pernit public-use accedo infererce-valid synthetic @a in
parallel withthe inheently nore limited acess tathe irternd gold standarddata has

tremendous prorge for the social science research community.
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Table 1: 2001 Quarterly Workifoe Indicators (non fam, private sector employent) for

Pennsylvania by age group

19-21 35-44 55-64
Total Enployment 277,894 1,274,474 509,417
Net Job Change -1,988 -12,004 -11,183
Jobs Created 49,184 81,250 27,730
New Hires 119,070 155,869 36,132
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